[The effect of fentanyl on spontaneous respiration].
AIM OF THE INVESTIGATION: The effects of fentanyl on spontaneous respiration have been investigated in both animals and humans. The investigations in humans have been performed under circumstances and using methods that do not relate the results to clinical practice, e.g., predicting the effects of opioids used for postoperative pain relief on the ward. We investigated the effects of fentanyl on mechanical parameters, oxygen saturation (SAT), and end-expiratory CO2 (exCO2) in humans. Fifteen male volunteers took part in this study, which was approved by the local ethics committee. Each received 3 micrograms/kg fentanyl intravenously after 5 min measurement of base-line values and were observed for 30 min. We continuously registered thoracic (A1) and abdominal (A2) extension and respiratory rate (RR) using piezoceramic elements. SAT, heart rate (HR), and exCO2 were measured with a pulse oximeter and infrared absorption (OSCAR, Datex). All data were transferred to a high-performance microcomputer (Multitalent, ZAK). The statistical analysis included descriptive and correlation statistics. After the injection of fentanyl A1, A2, RR, HR, and SAT were reduced; exCO2 increased. After a few minutes A1 increased, occasionally exceeding the base-line value. A2, RR, HR, and SAT increased without reaching base-line values. ExCO2 remained increased. The best overall correlation was found between A2 and SAT (r = 0.87). As far as comparable, our results are in accordance with those of the majority of other investigators. The difference between thoracic and abdominal extension, the latter being closely correlated with tidal volume, has not previously been described quantitatively. We attribute this result to the different innervation of the phrenic and intercostal nerves. Whereas the influence of fentanyl on SAT and exCO2 during the first 8 min can easily be explained, the varying behavior in the following minutes has not previously been described and may be due to the different binding characteristics of O2 and CO2. Alteration of the CNS setting for pCO2 may also contribute to this result. The time course of the measured parameters seems to be of clinical importance for the detection of respiratory problems in spontaneously breathing patients.